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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 20 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly clainn the subject nnatter which applicant 
regards as the invention. 

Clainn 20 recites the linnitation "said at least two receiving chaotic oscillators" in 
line 2 of claim. There is insufficient antecedent basis for this limitation in the 
claim. For the purposes of this office action, "said at least two" refers to the at 
least two oscillating regimes stated in line 10 and 10 of claim 19. 

Priority 

3. An application in which the benefits of an earlier application are desired must 
contain a specific reference to the prior application(s) in the first sentence of the 
specification of in an application data sheet (37 CFR 1 .78(a)(2) and (a)(5)). The specific 
reference to any prior nonprovisional application must include the relationship (i.e., 
continuation, divisional, or continuation-in-part) between the applications except when 
the reference is to a prior application of a CPA assigned the sanne application number. 
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Claim Rejections - 35 USC § 103 

4. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Corron et al, US Patent 5,857,165, in view of Cuomo et al, US Patent 5,291 ,555. 

As per claim 1, Corron et al discloses a communications device (abstract, 
col 3 In 37-47), comprising: a transmitting chaotic circuit with at least one circuit 
element (fig 2) the value of which affects a chaotic electrical property of said 
chaotic circuit (Input voltages, fig 2); said at least one circuit element having 
multiple component elements (capacitors c1 and c2, fig 2), said chaotic property 
being applicable to a communications channel such that said chaotic property is 
detectable by a receiver signally connected to said communications channel (fig , 
col 3 In 38-65), whereby said property forms a chaotic carrier signal (col 3 In 38- 
65), whereby said chaotic carrier signal is modulated by said information signal 
(abstract, col 3 In 38-44). 

Corron et al further discloses modulation switching between two chaotic 
states through input modulation values Vr and Vl into Ri and R2 (col 7 In 14-27), 
wherein the modulation sates are defined by equation (29). The sates may either 
be discrete of continuous (see figure 4 plot 208). Switching in the case of the 
discrete two-value case is occurring between the two states to the chaotic 
system. However, Corron et al does not explicitly teach a component element 
being isolated from said chaotic circuit by a switch such that when said switch is 
switched to a first state, said value has a first magnitude and when said switch is 
switched to a second state, said value has a second magnitude. Cuomo et al 
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discloses such a switch for modulation of a signal (col 4 In 8-43), wherein said 
switch being controllable responsively to an information signal (Vin, col 4 In 35- 
43). Both Cuomo et al and Corron et al disclose a communication device using 
properties of a chaotic system, including modulating of a chaotic signal. It would 
have been obvious to one of ordinary skill in the art at the time of the time the 
invention was made to combine the teachings of Cuomo et al and Corron et al to 
further vary the circuit element of a chaotic circuit as another means of 
modulating a chaotic signal 

As per claim 2, Corron et al discloses wherein said at least one circuit 
element is a capacitance (fig 2). 

As per claim 3, Corron et al discloses a field effect transistor (FET) for 
modulation (fig 2, see also tables 2 and 3). Furthermore, Cuomo et al discloses 
the switch (as described in claim 1) comprising of a field effect transistor (330, fig 
3). 

As per claim 4, the combination of Corron et al and Cuomo et al does not 
explicitly teach wherein said FET is an optoisolator. However, optoisolators are 
well known in the art to comprise of JFET coupled to an LED such that the JFET 
resistance goes down to 100 ohms and when the LED is off the resistance is 
unmeasurably high. Thus one of ordinary skill in the art would have recognized 
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the advantage of using an optoisolator as an excellent series/shunt switch, which 
are also relatively cheap. 

As per clainn 5, Corron et al further discloses a controller programmed to 
decompose an information signal into successive actuations of said switch to 
encode said information signal by modulating said chaotic carrier (information 
signal is modulation on a carrier through parameter modulation of an oscillator, 
col 2 In 20-37 and col 3 In 38-48). 

As per claim 6, Corron et al further discloses said transmitting chaotic 
circuit includes a Chua circuit (fig 2, col 6 In 23-28). 

5. Claims 7-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Corron et al, US Patent 5,857,165. 

As per claim 7, Corron et al discloses a communications device (abstract, 
col 3 In 37-47), comprising: a transmitting chaotic circuit configurable 
responsively to an information signal (col 3 In 38-46) such that said transmitting 
chaotic circuit produces at least three different chaotic signals (lambda specifying 
a different state of the system. Corron further discloses both discrete and 
continuous variation of lambda, and hence at least three chaotic signals, fig 4 
plot 208 and equation 23), each being characterized by a different trajectory 
versus-time characteristic (time varying lambda, col 3 In 58-col 4 In 23, equation 
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3, and col 7 In 12-29), a receiver with an oscillating sub portion to which said at 
least three different chaotic signals can be applied to drive said oscillating sub 
portion (figs 3 and 4, col 2 In 20-21). 

Corron et al does not explicitly teach a beat detector connected to said 
oscillating sub portion to determine a difference between a fundamental 
frequency of said oscillating sub portion and a current one of said at least three 
different chaotic signals, whereby said information signal is detected by said beat 
detector. However, Corron et al discloses demodulation of one or more states 
(fig 4) using a filter (col 4 In 56-60). Corron et al does this so as to make his 
system capable of utilizing both analog as well as digital signals. The office 
takes official notice that if only digital signals are utilizes; the preferred method of 
demodulation is the use of a beat detector (BFO). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
teachings of Corron et al to make use of a BFO in the detection stage because of 
its simplicity of construction, effectiveness to detect a code of digital signal, and 
is cost effective. 

As per claim 8, Corron et al does not explicitly teach a fast Fourier 
Transform (FFT) calculator. However, FFT is a standard means of using 
convolution to separate two signals (the carrier from the modulation), especially 
when modulating a digital signal. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to further modify the beat 
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detector (as described in claim 7) to include a FFT calculator within the system of 
Corron et al because it would have performed signal enhancement in addition to 
demodulating a signal. 

As per claim 9, Corron et al further discloses said oscillating sub portion 
includes a tank circuit (LC combination of fig 2). 

As per claim 10, Corron et al further discloses, said transmitting chaotic 
circuit is configurable by selectively isolating and connecting circuit elements 
thereof to vary at least one of a capacitance, an inductance, and a resistance (fig 
2, col 3 In 38-65). 

As per claim 1 1 , Corron et al further discloses said chaotic circuit being a 
configurable Chua circuit (col 6 In 24-27). 

As per claim 12, Corron et al each of said at least three different chaotic 
signals corresponds to a separate configuration of said chaotic circuit (lambda 
specifying a different state of the system. Corron further discloses both discrete 
and continuous variation of lambda, and hence at least three chaotic signals, fig 
4 plot 208 and equation 23); said Chua circuit includes a tank circuit with a 
capacitor with a capacitance C2 and an inductor with inductance L, coupled to a 
non-linear resistance element through a resistor with resistance R (Li, C2, Rs, fig 
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2); the values of said inductance, said capacitance, and said resistance, of all of 
said separate configurations are characterized by equal values of alpha=Ci/C2 
and beta=R^C2/L (equations 27, col 6 In 65-col 7 In1). 



As per claim 13, Corron et al disclose a communications receiver (fig 1, 
col 3 In 38-45) and a chaotic oscillator having an oscillator portion (LC circuit, fig 
2) and a chaotic portion with a non-linear resistance element (noisy diode circuit, 
fig 2 and fig 3); said oscillator portion and said chaotic portion being coupled to 
pass a current signal there between (R5, fig 2, see also fig 3); said oscillator 
portion being signally coupled to a communications medium carrying a 
modulated chaotic signal (fig 1, col 3 In 38-45) ; and said chaotic portion being 
signally coupled directly to said communications medium such that a voltage of 
said communications medium is directly applied to said chaotic portion through a 
circuit path parallel to a coupling allowing said current signal to pass between 
said oscillator portion and said chaotic portion (see Vd and Vc2 of fig 2 and Vd of 
fig 3). Corron et al further discloses that when said oscillator and chaotic 
portions are coupled, they form a chaotic oscillator (fig 2). However, Corron et al 
does not explicitly disclose a receiver comprising of such a chaotic oscillator. 
However, Corron et al discloses a method of demodulation at the receiver 
through similar circuitry tuning the receiver characteristics to those of the 
transmitter. Applicant's admitted prior art discloses a chaotic oscillator at both 
the transmitter and receiver (fig 1 B and page 3 paragraph 2). It would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teachings of applicant's admitted prior art within the system of 
Corron et a! as an alternative method of demodulating a signal through 
synchronization between the transmitter and receiver. 

As per claim 14, Corron et al does not explicitly teach a comparator having 
a first input coupled to said communications channel and a second input coupled 
to said chaotic portion whereby an output of said comparator indicates, by 
nominal zero levels, a difference between a frequency characterizing said 
modulated chaotic signal and a frequency of said chaotic portion. However, 
Corron et al discloses an alternative method of demodulation through a 
modulation parameter that does not appear in the synchronous subsystem. One 
of ordinary skill in the art at the time the invention was made would have been 
able to modify the teachings of Corron et al to include such a comparator as an 
alternative method of demodulation, since the applicant has not explicitly stated 
such a comparator is for any particular reason other than synchronization for 
demodulation and that the method proposed by Corron et al is just as efficient. 

Furthermore, Corron et al does not explicitly teach said chaotic portion 
being coupled to said communications medium through a resistor bridging said 
first and second inputs of said comparator. The office takes official notice that a 
resistance bridge across the carrier and communication channels is a standard 
method of demodulation. One of ordinary skill in the art at the time the invention 



Application/Control Number: 09/532,025 Page 10 

Art Unit: 2135 

was made would have been motivated to modify Corron to use such a means, as 
it is superior for coded or digital communication as well as being simple and 
cheap to implement. 

As per claim 15, Corron et a! further discloses wherein said chaotic portion 
includes a capacitor coupled to said non-linear resistance element (fig 2), 

As per claim 16, Corron et al further discloses wherein said oscillator 
portion includes a tank circuit (LC combination of fig 2). 

As per claim 17, Corron et al does not explicitly teach a beat detector 
connected to said oscillating sub portion to determine a difference between a 
fundamental frequency of said oscillating sub portion and a current one of said at 
least three different chaotic signals, whereby said information signal is detected 
by said beat detector. However, Corron et al discloses demodulation of one or 
more states (fig 4) using a filter (col 4 In 56-60). Corron et al does this so as to 
make his system capable of utilizing both analog as well as digital signals. The 
office takes official notice that if only digital signals are utilizes; the preferred 
method of demodulation is the use of a beat detector (BFO). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
modify the teachings of Corron et al to make use of a BFO in the detection stage 
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because of its simplicity of construction, effectiveness to detect a code of digital 
signal, and is cost effective. 

As per claim 18, Corron et al does not disclose a counting circuit 
connected to said comparator output. The office takes official notice that a 
counting circuit is well known in the art to be used for handling error correction. It 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Corron et al to further include a 
counting circuit because it would have added effective error correction handling. 

As per claim 19, Corron et al discloses a communications device 
(abstract, col 3 In 37-47) comprising: a chaotic oscillator connectable to a 
communications channel (figure 2, col 3 In 37-47) said chaotic oscillator having a 
tank circuit with at least two capacitors and an inductor (fig 2); a first of said at 
least two capacitors being connected to an inductor and a second of said at least 
two capacitors being connected to said inductor to combine respective 
capacitances of said at least two capacitors through a switch (elements LI and 
C2 are connected in parallel to form a tank circuit and CI is connected to the 
tank and the FET op amp, which is the switch, fig 2); said switch having an input 
for accepting an information signal, whereby said chaotic oscillator is selectively 
alternated between at least two oscillating regimes (inherent to the alternating 
states or trajectories of Chua oscillator) and thereby modulated in accord with 
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said information signal to generate chaotic signal which at each instant oscillates 
according to a selected one of said oscillating regimes (fig 1 and 2, col 6 In 24-28 
and col 10 In 35-36); a receiver signally coupled to said communications channel 
(fig 1 ); and said receiver having a receiving chaotic oscillator portion for each of 
said at least two oscillating regimes (if the signal is discrete, states of the 
oscillators will have at least two states, see fig 4, plot 208), each portion being 
configured to synchronize with a respective one of said at least two chaotic 
signals (transmitter is in sync with the receiver, col 2 In 22). 

Corron et al does not explicitly teach a second of said at least two 
capacitors being selectively connectable to said inductor to combine respective 
capacitances of said at least two capacitors through a switch. However, Corron 
et al discloses an alternative means of modulating a signal with said information 
signal to generate chaotic signal which at each instant oscillates according to a 
selected one of said oscillating regimes (figs 1 and 2, and col 6 In 24-28 and col 
10 In 35-36). It would have been obvious at the time the invention was made for 
an ordinary skill in the art to have a design choice to modify the teachings of 
Corron et al to selectively connect at least two capacitors to combine respective 
capacitances of said at least two capacitors through a switch because the 
applicant has not explicitly stated any reason of such connectability other than for 
modulating and synchronizing a signal and the means of modulation and 
synchronization as disclosed by Corron et al is just as efficient. 




Application/Control Number: 09/532,025 Page 13 

Art Unit: 2135 

As per claim 20, Conner et al does note explicitly teach a detector 
connected to detect when said receiving Chua circuit is in synchrony with a 
chaotic signal generated by said transmitting Chua circuit. However, Conner et 
al discloses an alternative method of detecting when said receiving Chua circuit 
is in synchrony with a chaotic signal generated by said transmitting Chua circuit 
through a modulation parameter that does not appear in the synchronous 
subsystem (col 2 In 20-36 and col 9 In 53-61), which is effective for both analog 
and digital signals (col 2 In 38-47). Furthermore, Conner et al discuses, in 
reference to prior art, a detector for detecting when said receiving circuit is in 
synchrony with a chaotic signal (col 1 In 40-50) for digital signals. It would have 
been obvious at the time the invention was made for an ordinary skill in the art to 
have a design choice to modify the teachings of Conner et al to include such a 
detector for digital signals because the applicant has not stated any particular 
reason for such a detector, other than for the means of demodulation, and that 
the demodulation means disclosed by Conner et al is just as efficient. 

As per claim 21 , a communications system comprising: transmitting and 
receiving Chua circuits at least one component of said transmitting Chua circuit 
including at least two subcomponents, at least one of which being selectively 
isolated from said transmitting Chua circuit by a switch (isolates from the chua 
circuit via an op amp FET switch, fig 2) such that a cun-ent oscillating regime of 
said transmitting Chua circuit is selectively alternated between at least two 
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respective oscillating regimes (if the signal is discrete, states of the oscillators will 
have at least two states, see fig 4, plot 208); said switch being switchable 
responsively to an information signal (Vr and Vl, fig 2), values of said at least two 
subcomponents together with a configuration of said switch being such that one 
of said at least two oscillating regimes is substantially the same as an oscillating 
regime of said receiving Chua circuit, whereby said receiving Chua circuit is 
synchronizable with said transmitting Chua circuit (col 2 In 20-22) when said 
current oscillating regime is said one of said at least two oscillating regimes (if 
the signal is discrete, states of the oscillators will have at least two states, see fig 
4, plot 208); whereby said information signal may be recovered from said chaotic 
signal (figs 1 and 2, and col 2 In 20-22). 

Conner et a! does note explicitly teach a detector connected to detect 
when said receiving Chua circuit is in synchrony with a chaotic signal generated 
by said transmitting Chua circuit. However, Conner et al discloses an alternative 
method of detecting when said receiving Chua circuit is in synchrony with a 
chaotic signal generated by said transmitting Chua circuit through a modulation 
parameter that does not appear in the synchronous subsystem (col 2 In 20-36 
and col 9 In 53-61 ), which is effective for both analog and digital signals (col 2 In 
38-47). Furthermore, Conner et al discuses, in reference to prior art, a detector 
for detecting when said receiving circuit is in synchrony with a chaotic signal (col 
1 In 40-50) for digital signals. It would have been obvious at the time the 
invention was made for an ordinary skill in the art to have a design choice to 
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modify the teachings of Conner et a! to include such a detector for digital signals 
because the applicant has not stated any particular reason for such a detector, 
other than for the means of demodulation, and that the demodulation means 
disclosed by Conner et al is just as efficient. 



6. Claim 22 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Corron 
et al, US Patent 5,857,165, in view of Pecora et al, US Patent 5,379,346. 

As per claim 22, Corron et al discloses chaotic communications system 
(abstract, col 3 In 37-47), comprising: a transmitter (fig 1); a receiver (fig 2); said 
transmitter having first and second subsystems (drive subsystem, fig 2, col 3 In 
38-65), one of said first subsystem and said second subsystem being drivable by 
one of an external driving signal (col 4 In 5-14), and a pre-established initial state 
(col 5 In 28); said first and second subsystems being configured such that a 
chaotic oscillation is maintained there between whereby said first and second 
signals are chaotic (col 3 In 38-65, fig 2); said transmitter further including a 
modulator responsive to an external information signal connected such that said 
chaotic oscillation is perturbed and a modulated signal derived thereby or a 
signal derived from said chaotic oscillation unperturbed is augmented such that 
said signal is modulated (modulation parameter, col 3 In 38-46); said receiver 
having third and fourth subsystems (synchronous subsystem, col 2 In 19-37, and 
fig 3). 
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Corron et al further discloses a first and second subsystenn being 
implemented in hardware (fig 2). Corron et al does not explicitly teach said first 
and second subsystems being generated numerically by a compute. The means 
of simulating hardware with a computer is well known in the art (as noted by 
applicant, page 29 paragraph 4 of specification). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to simulate the 
subsystems of Corron et al's teachings with a computer because it would have 
eliminated circuitry design and the drawbacks of manufacturing tolerances of 
hardware implementations. That the first and second subsystems are lossless is 
inherent to a computer simulation of such subsystems. 

Corron et al further discloses said receiver also having a synchronizing 
filter for applying a filtered version of said received second signal to said fourth 
subsystem (col 2 In 33-37 and col 5 In 56-60). Corron et al further discloses a 
means to derive a received information signal from said received second signal 
through the use of a demodulating filter, col 4 In 56-65). Corron et a! does not 
explicitly teach said receiver having a decoder connected to derive a received 
information signal from said received second signal by comparing said received 
second signal to a signal inhering in said receiver. Pecora et al discloses a 
communications device for encoding an information signal using chaotic systems 
(col 9 In 49-60) including a transmitter having a first subsystem being connected 
to apply a first signal generated in said first subsystem to said second subsystem 
(col 2 In 29-48 and col 9 In 49-60); said second subsystem being connected to 
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apply a second signal generated in said second subsystenn to said first 
subsystem (col 2 In 29-48 and col 9 In 49-60); a receiver with third subsystem 
being connected to apply a third signal generated in said third subsystem to said 
fourth subsystem (col 2 In 29-48 and col 1 1 In 46-65); said transmitted second 
signal being connectable through a communication channel connectable to said 
third subsystem (col 11 In 67 -col 12 In 8), whereby a received version of said 
second signal is applied to said third subsystem (col 10 In 55-col 1 1 In 1 1 and col 
1 1 In 67-col 12 In 57), and a receiver which comprises of a decoder connected to 
derive a received information signal from said received second signal by 
comparing said received second signal to a signal inhering in said receiver (col 
1 0 In 55 - col 1 1 In 1 1 ). Both Pecora et al and Corron et al disclose a method of 
communication using chaotic synchronized circuits. It would have been obvious 
to one of ordinary skill in the art at the time invention was made to combine the 
teachings of Pecora et al within the system of Corron et al as because it would 
have eliminated transmission of different drive and synchronized signals (see 
Pecora et al, col 2 In 28-32). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Yang et al, US Patent 6,331,974, discloses a communications system using 
chaotic synchronized circuits. 
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